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Synopsis ....................................

The stool guaiac slide test (SGST) is a relatively re-
cent innovation in screening for colorectal cancer. The
test detects occult blood in the stool that may indicate the
presence of cancer.

In recent years, the SGST has been widely promoted
as a screening test to aid in the detection of colorectal
cancer. However, data from public and mass screening
programs indicate that many people are unaware of the
test and that few have actually taken it. The findings
from these studies suggest that many physicians may not
be using the test in their medical practices.

The literature on diffusion theory suggests that accept-
ance of an innovation is influenced by the potential
adopter's perception of the innovation's relative advan-
tages over those of the ideas it supersedes, its perceived
complexity, and its compatibility with the existing values
and practices of the receiver. This research examined
these factors as they relate to use of the SGST among a
sample of 131 family physicians in New York State.

Eighty-two percent of these physicians reported that
they provide guaiac slides to at least some of their
patients to collect stool specimens at home. The test was
reportedly more commonly used for older patients than
for younger ones. The physicians' beliefs about the rela-
tive effectiveness of the test in detecting early-stage colo-
rectal cancer, compared with the effectiveness of alter-
native screening tests, and their perceptions about
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patienits' willingness and abilitv to do the test at home
were found to be important factors distinguishing be-
tween physicians who said they used the test and phvsi-
cians who did not. The findings from this study suggest
that future efforts aimed at promoting the use o1 the

SGST amonig priimarv care physicians shouldl emphasize
the relative merits of the test in comparison with those of
alternaitive screening procedures, especiallv with regard
to its effectiveness in detecting early stage cancers, its
simplicity, and its acceptance by patients.

THE STOOL GUAIAC SLIDE TEST (SGST) is a relatively
recent innovation in screening for colorectal cancer. The
test detects occult blood in the stool that may indicate the
presence of cancer. The idea of testing stool for the
presence of occult blood as an indicator of cancer is not
new. It has been known for many years that colorectal
cancers bleed intermittently (1,2). However, previous
fetal occult blood tests were unreliable (3,4). It was not
until the introduction of the impregnated guaiac slide in
the late 1960s and the demonstration of its effectiveness
in detecting early-stage cancers that fecal occult blood
testing became applicable as a screening test for colorec-
tal cancer (5-11). As yet, however, there is insufficient
evidence to indicate that screening for colorectal cancer
by fecal occult blood testing can significantly reduce
mortality from the disease.

During the past few years the SGST has been widely
promoted as a screening test for colorectal cancer. The
American Cancer Society now recommends that all per-
sons more than 50 years of age have an SGST every year
(12). However, data from recent population surveys and
mass screening programs indicate that many people are
unaware of the test and that only a small percentage (3 to
20 percent) have actually taken it (13-15). The findings
from these studies suggest that many physicians may not
be using the SGST in their medical practice.

There is often a large time lag between the discovery
and the application of medical innovations (16,17). Little
is known about how to accelerate the diffusion process.
Availability of information about the existence, efficacy,
and acquisition of medical innovations is clearly not in
itself a sufficient condition for adoption by health profes-
sionals. What seems to be important is how the potential
adopter perceives the innovation in terms of its relative
advantage over the idea it supersedes, its compatibility
with the existing values and needs of the receiver, and its
complexity (18).

This study examines these factors as they relate to the
use of the SGST among a sample of family physicians in
New York State. Family physicians, by virtue of their
frequent contact with a large segment of the adult popu-
lation, are in an opportune position to provide informa-
tion and services to promote early cancer detection
(19-21). The findings from this study may suggest ways
to promote the use of the SGST by primary care physi-
cians.

Methods and Materials

The study population consisted of 254 board-certified
family physicians randomly selected from a list of 1,212
physicians in New York State who were included in the
1981 National Directory of Family Physicians. A mailed
questionnaire was used to collect information from phy-
sicians about their opinions and uses of several cancer

screening procedures, including the SGST.
In January 1982, questionnaires were sent to physi-

cians in the sample, along with a cover letter, explaining
the aims of the study, and a postage-prepaid return enve-

lope. After 4 weeks, nonrespondents were sent another
questionnaire and a second letter urging their participa-
tion in the survey. Six weeks following the second mail-
ing, those who still had not responded were again sent a

questionnaire and a third letter urging their participation.
Of the 254 physicians in the sample, 31 were dropped

because the mailing address used was incorrect or be-
cause the questionnaire was returned as undeliverable,
with no forwarding address. Of the 223 remaining physi-
cians, 131 returned completed questionnaires, yielding a

response rate of 59 percent.
Eighty-seven percent of physicians who responded to

the survey were male, and their average age was 49 years

(the age range was 28 years to 76 years). Fifty-five
percent had a private solo practice, 21 percent were

members of a private group practice, 12 percent worked
either full- or part-time in a hospital, 9 percent were

members of a prepaid group practice, and 3 percent
worked in another setting such as a public health clinic or

nursing home. The median number of patients seen by
each physician in an average week was 100, and about 2
percent of patients were being treated or followed for
cancer.

Measures

Use of the SGST. The dependent variable in this
study, use of the SGST, was measured by asking physi-
cians if they provide guaiac slides to patients to collect
stool specimens at home. Responses were obtained sepa-

rately for patients in each of three age groups: 20-40
years, 41-50 years, and 51 years or more. Physicians
who indicated that they provided stool guaiac slides to

patients in any of these age groups were classified as
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"' users"; those who reported that they did not were
classified as "nonusers."

Relative effectiveness. The degree to which an inno-
vation is perceived as better than the ideas preceding it is
believed to influence its adoption (18). Respondents
were asked to rate separately the effectiveness of the
SGST, digital rectal examination, and proctosig-
moidoscopy in detecting early-stage colorectal cancer,
using a four-point scale ranging from "not very effec-
tive" to "very effective." Perceived relative effective-
ness was measured by comparing the physicians' ratings
of the effectiveness of the SGST with their ratings of the
two altemative screening procedures and classifying the
SGST as "more effective" than the alternative test,
"equally effective," or "less effective."

Compatibility. The degree to which an innovation is
perceived as compatible with an individual's ideas, be-
liefs, and current practices is thought to influence its
adoption (18). In this study, compatibility was assessed
by questioning physicians about their uses of cancer
screening tests other than the SGST, on the assumption
that those using other cancer screening tests were more
likely to believe that there is a benefit from early cancer
detection and, as a result of this belief, would be more
likely to use the SGST.

Respondents were given a checklist of common cancer
screening tests or procedures and asked to check which
ones they usually include in a medical examination of an
asymptomatic patient. Screening checklists were com-
pleted separately for males and females in each of the
three age groups (20-40 years, 41-50 years, and 51
years or more). The checklist for females contained nine
screening tests or procedures; the checklist for males
contained five tests or procedures. Compatibility was
measured by counting the total number of cancer screen-
ing tests or procedures checked, excluding the SGST, for
all subgroups. The possible range of scores on this meas-
ure was 0 to 42, a low score indicating poor com-
patibility and a high score indicating high compatibility.

Complexity. The extent to which an innovation is per-
ceived by an individual as difficult to understand or use
is believed to hinder its adoption (18). In this study,
physicians' perceptions of the complexity of the SGST
were assessed by three items developed to measure their
views of their patients' willingness and ability to do the
test. Respondents were asked to indicate the extent to
which they agreed or disagreed with the following state-
ments: (a) Most patients will not comply with the dietary
restrictions necessary to make the SGST reliable; (b) If
given the SGST to do at home, most patients will not do
the test; and (c) The instructions for doing the test are too

complex for most patients to understand. All items were
measured on a four-point scale ranging from "strongly
agree"' to "strongly disagree."

Beliefs about the usefulness of the test. The physi-
cians' beliefs about the usefulness of the SGST were
assessed by four single-item measures. Respondents
were asked to indicate the degree to which they agreed or
disagreed with the following statements: (a) The SGST
is useful as a first line of screening for colorectal cancer;
(b) The SGST is useful in uncovering pathologies of the
colon and rectum other than cancer; (c) The SGST is too
unreliable to be useful as a screening test for colorectal
cancer; and (d) The SGST should not be promoted until
there is evidence that screening will be effective in re-
ducing mortality. All items were measured on a four-
point scale ranging from "strongly agree" to "strongly
disagree. "

Professional and other characteristics. This study
also examined a number of professional and personal
characteristics of physicians as they relate to use of the
SGST. Among the variables examined were current type
of medical practice, average weekly patient load, re-
cency of graduation from medical school, age, and sex.

Data Analysis

The statistical associations between the independent
variables and use of the SGST were evaluated, using
either a chi-square test or a two-sample t test as appropri-
ate. In the tables that accompany this paper, the number
of physician respondents is not always the same because
of isolated instances of missing data.

May-June 1984, Vol. 99, No. 3 309



Results

Of the 13'1 physicians responding to our survey, 107
(82 percent) indicated that they provide guaiac slides for
patients to collect stool specimens at home. As illus-
trated by the chart, physicians' use of the SGST in-
creases with the age of patients. Thirty-four percent of
physicians indicated that they provide slides for patients
20-40 years of age, an additional 36 percent provide
slides only for patients 41-50 years of age, and 12
percent more provide slides only for patients 51 years of
age or more.
Of the 107 physicians who indicated that they pro-

vided slides for their patients, 76 percent asked patients
to complete three slides, 18 percent asked patients to
complete two slides, and 6 percent asked patients to
complete only one slide. Seventy-five percent of those
providing slides asked their patients to follow a restricted
diet in connection with the test.

Correlates of physicians' use of the SGST. Table I
shows the association between physicians' use of the
SGST and their perceptions of selected attributes of the
test. Physicians who provided stool testing slides for
their patients were significantly more likely than physi-
cians who did not to rate the SGST as more effective in

detecting early-stage colorectal cancer than either the
digital rectal examination or proctosigmoidoscopy.

In terms of compatibility with current screening prac-
tices, physicians who indicated that they used the SGST
were more likely than nonusers to report including other

Physicians' use of the stool guaiac slide test (SGST) by age
of patients

Table 1. Physicians' perceptions about selected attributes of the SGST according to their reported use of the test

Significance
Atttbutes Use SGST Do not use SGST (P value)

Relative effectiveness
Percentage of physicians rating SGST more effective than digital

rectal exam ............................................... 39.6 (N = 106) 25.0 (N = 24) 0.02
Percentage of physicians rating SGST more effective than
proctosigmoidoscopy ............... ....................... 18.8 (N = 106) 4.1 (N = 24) 0.01

Compatibility
Mean number of cancer screening tests in medical examinations

of asymptomatic patients of different ages' ...... ............. 31.1 (N = 107) 28.3 (N = 24) 0.04

Complexity
Percentage of physicians agreeing that most patients will not do
SGST at home . .......................................... 11.2 (N = 107) 50.0 (N = 22) 0.01

Percentage of physicians agreeing that most patients will not
comply with dietary instructions for SGST ...... .............. 44.2 (N = 104) 65.2 (N = 23) 0.06

Percentage of physicians agreeing that test instructions are too
complex for most patients to understand ....... .............. 10.3 (N = 107) 30.4 (N = 23) 0.01

Usefulness of the test
Percentage of physicians agreeing that SGST is useful as a first

line of screening for colorectal cancer ....... ................ 95.3 (N = 107) 91.3 (N = 23) 0.44
Percentage of physicians agreeing that SGST is useful in

uncovering pathologies of the colon and rectum other than
cancer ................................................... 92.5 (N = 106) 95.7 (N = 23) 0.58

Percentage of physicians agreeing that SGST is too unreliable to
be useful as screening test for colorectal cancer ..... ......... 6.5 (N = 107) 18.2 (N = 22) 0.07

Percentage of physicians agreeing that SGST should not be
promoted until evidence of effectiveness in reducing mortality is
available ................................................. 15.9 (N = 107) 31.8 (N = 22) 0.08

'For explanation, see text, page 309. NOTE: N = number of physicians responding to each question. SGST = stool guaiac slide test.

310 Public Health Reports



cancer screening tests in medical examinations of
asymptomatic patients.
The physicians' perceptions of the complexity of the

SGST, in terms of their patients' willingness and ability
to do the test, varied widely between users and nonusers.
Fifty percent of physicians who indicated that they did
not use the SGST agreed with the statement that most
patients would not do the test at home, compared with I I
percent of those physicians who were SGST users.
Nearly half (48 percent) of physicians responding to the
survey agreed with the statement that most patients
would not comply with the dietary restrictions required
for the SGST. However, 65 percent of those who did not
use the SGST felt that most patients would not comply
with the dietary restrictions, compared with 44 percent
of physicians who did use the test. A greater percentage
of physicians who did not use the SGST than of those
who did agreed with the statement that the instructions
for doing the test are too complex for most patients to
understand (30 percent compared with 10 percent).

Physicians who indicated that they used the SGST did
not differ greatly from nonusers in their beliefs about its
usefulness and reliability. Nearly all physicians who
responded to our survey, regardless of whether or not
they used the SGST, agreed with the statement that the
test is useful as a first line of screening for colorectal
cancer and that it is useful in uncovering other pa-
thologies of the colon and rectum. Only 9 percent of the
physicians responding to our survey agreed with the
statement that the SGST is too unreliable to be useful as
a screening test for colorectal cancer. A greater propor-
tion of physicians who did not use the SGST than of
users felt that the test is too unreliable to be useful in
screening for cancer. Physicians who did not use the
SGST were also somewhat more likely than those who
did to agree with the statement that the test should not be
promoted until evidence of its effectiveness in reducing
mortality is available.

Table 2 shows the relationship between selected pro-
fessional and personal characteristics of physicians and
use of the SGST. Physicians who indicated that they
used the SGST did not differ significantly from nonusers
with respect to the percentage in private solo practice,

average weekly patient load, number of years since grad-
uation from medical school, age, and sex.

Discussion

Eighty-two percent of physicians responding to our
survey reported that they provide guaiac slides for at
least some of their patients to collect stool specimens at
home. However, because 40 percent of physicians in our
sample failed to respond to the survey, our estimate of
the actual proportion of family physicians who use the
SGST may not be accurate. It is possible that those who
did respond to the survey hold more favorable attitudes
about cancer screening and are more likely to use the
SGST. However, even if we assume that all nonrespon-
dents do not use the SGST, our estimate of the propor-
tion of physicians using the test would drop only to 48
percent. This percentage is still much higher than the 3 to
20 percent figure reported in the literature, based on
findings from population surveys and public screening
programs (13-15). It is also possible that some physi-
cians responded to the question on use of the SGST in
terms of what they believe to be appropriate practice
rather than in terms of their actual behavior. However,
even if this was the case, our results show that the
majority of family physicians in our survey are at least
aware of the SGST and its application as a screening test
for colorectal cancer.
The attitudes of physicians responding to our survey

toward the SGST were favorable. Nearly all respondents
believed that the SGST is useful as a first line of screen-
ing for colorectal cancer as well as for uncovering non-
cancerous pathologies of the colon and rectum. Most
physicians also believed that the SGST is fairly reliable
in detecting colorectal cancer.
Our findings regarding correlates of physicians' use of

the SGST are consistent with other studies of diffusion of
medical innovations. These studies have found that the
rate of adoption of innovations is influenced by the poten-
tial adopters' perceptions of the innovation's relative ad-
vantages over ideas it supersedes, its complexity, and its
compatibility with the existing values and practices of the
receiver (18,22). In our study, physicians who indicated

Table 2. Professional and personal characteristics of physicians according to their reported use of the SGST

Significance
Characteristics Use SGST Do not use SGST (P value)

Percentage of physicians in private solo practice ..... .......... 53.2 (N = 107) 70.8 (N = 24) 0.18
Mean number of patients seen by physicians per week .... ...... 108.9 (N = 103) 92.0 (N = 24) 0.17
Mean number of years since graduation from medical school .... 22.7 (N = 104) 26.3 (N = 23) 0.24
Mean age of physicians (years) ........ ....................... 48.5 (N = 105) 51.1 (N = 24) 0.38
Percentage of physicians who are males ...... ................ 88.8 (N = 107) 79.2 (N = 24) 0.21

NOTE: N = number of physicians responding to each question. SGST = stool
guaiac slide test.
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that they used the SGST were more likely than nonusers
to rate it as more effective in detecting early-stage colo-
rectal cancer than either the digital rectal examination or
proctosigmoidoscopy. Physicians using the SGST were
also more likely than nonusers to consider the test simple
enough for their patients to understand and do on their
own. Finally, users of the SGST were more likely than
nonusers to report that they included other cancer screen-
ing tests in medical examinations of asymptomatic pa-
tients. This last finding may reflect differences in physi-
cians' opinions about the benefits of early cancer
detection and the value of cancer screening.

Practically speaking, our findings suggest that future
efforts to promote use of the SGST among primary care
physicians should emphasize its relative merits, com-
pared with those of alternative screening procedures-
especially its effectiveness in detecting early-stage can-
cer, its simplicity, and its acceptance by patients. For
example, one might emphasize the fact that the SGST
can detect cancers in parts of the colon not reached by
other screening procedures (digital rectal examination
and proctosigmoidoscopy) or highlight the fact that the
SGST is inexpensive and noninvasive and is therefore
more likely to be accepted by patients than alternative
screening tests for colorectal cancer. We are not recom-
mending, however, that physicians use the SGST in lieu
of other methods for detecting colorectal cancer. As yet,
there is insufficient evidence that screening for colorectal
cancer by fecal occult blood testing can significantly
reduce mortality from the disease. However, results
from several large screening programs suggest that the
SGST can help the physician detect colorectal cancer in
an early stage of the disease, often before symptoms
appear (5-11). The SGST may be useful to the physician
for first-line screening of asymptomatic patients for col-
orectal cancer.
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